In many instances radiotherapy is the only proce--dure which has a chance of giving palliation.
There are, of course, some conditions from which one would expect a better response than from others. I have not observed any worth-while response when there has been collapse of a vertebra and pressure on the cord in multiple myelomatosis (Fig 8) . On the other hand, cases of reticulum cell sarcoma of bone, even though more than one site may be involved, frequently heal and remain healed for prolonged periods of time with complete alleviation of symptoms. This is illustrated in Fig 9 A, B from a patient who presented in 1950 with reticulum cell sarcoma involving the humerus and the dorsal spine. She has since married and over the years has developed other metastases in the pelvis and retroperitoneal nodes. Last year she had further radiotherapy to a space-occupying lesion in the frontoparietal region and when seen two weeks ago she was cheerful and able to concentrate and run her home without difficulty.
It is difficult to discuss the treatment of metastases with any statistical evaluation. It is a very personal assessment of what is worth while for an individual patient.
Mr J E A O'Connell (St Bartholomew's Hospital, London) The Place of Surgery in Intracranial Metastatic Malignant Disease Primary malignant tumours present the surgeon with considerable problems; when the disease is secondary these problems are enormously increased and frequently insuperable.
A number of reviews of large series of cases of metastatic malignant tumours of the brain have appeared. When these are based on a neurological surgeon's experience the incidence among brain tumours has been 3-5 % (Stortebecker 1954 ), 4-1 % (Livingstone et al. 1948 ), 4-2/% (Cushing 1932 ), 10% (Dandy 1945 , Richards & McKissock 1963 . In reviews by pathologists of autopsy brain tumour material the incidence is greater: 13-5 % (Globus & Meltzer 1942) , 17 % (Courville 1937) , and in the case of some German workers 37 %.
In both surgical and autopsy series the sites of the primary carcinomata correspond, with slight variations, although the number of cases in which the primary neoplasm remained undiscovered is naturally greater in the surgical series, reaching as high a figure as 32% (Stortebecker 1954) . In most series the common primary has been the lung (60%), followed by breast, gastro-intestinal tract and kidney. In the autopsy series it has been noted that a primary bronchial carcinoma or pulmonary metastases were present in 80% of cases (Globus & Meltzer 1942 , Tom 1956 . It is noteworthy too that in autopsy series (Globus & Meltzer 1942 , Stortebecker 1954 ) the brain metastases were multiple or diffuse in two-thirds of the series examined. Flavell (1949) investigated the records of 85 cases of carcinoma of the bronchus with cerebral metastases coming to autopsy at the London Hospital. In 31% the cerebral deposit was solitary but there were metastases elsewhere in many of them; in 9 4% the metastasis in the brain was the only one found apart from involvement of the hilar nodes. In view of the frequently generalized nature of the disease in the brain and elsewhere in the body it is obvious that surgery can have little to offer most patients. Thus Livingstone et al. (1948) found that of 51 surgically treated cases 18 died in less than one month, 17 more in less than six months and of 16 surviving for more than six months only 8 or 12 % of the series survived for two years. Stortebecker (1954) found that the average period of survival after operation in 125 cases was ten and a half months; there was often a temporary improvement in general health and a few patients returned to work for a short period (15 %). Richards & McKissock (1963) analyse the survival in 342 of their series of 389 cases; of the 164 treated cases 74 % survived for five months or less and for 178 untreated cases this figure was 90%.
Surgical reviews of metastatic brain tumours inevitably provide an incomplete picture. In the first place the cases are selected before as well as after arrival in a neurosurgical department; many patients in whom the diagnosis of metastatic brain tumour is clear will not be referred for treatment: moreover selection will be exercised in ,so far as the cases coming under neurosurgical care are concerned. Secondly, surgical reports are as a whole concerned with discrete tumours whereas metastatic malignant disease may take other forms. Thirdly, most reports consider only metastases to the brain through the blood stream whereas the cerebrospinal fluid circulation plays a part in the distribution of metastases. It seems possible then that a different though surgical approach would be of interest and therefore the anatomical varieties of metastatic malignant disease will be reviewed from the pathological, clinical and diagnostic viewpoints.
Dural Metastasis
In several of the recorded series of metastatic intracranial neoplasms diffuse tumour formation on the dura mater is mentioned. The clinical picture resulting from such deposits may be a difficult one to interpret as the following account demonstrates.
Case I M P, woman aged 29 During the second half of her first pregnancy this patient showed personality change. Five weeks before delivery she developed headache and sickness and immediately following labour she became comatose. On admission to St Bartholomew's Hospital there was fever with rapid pulse and respiratory rates. There was a slight right proptosis with cedema of the lids, mildbilateral papillcedema, inactive pupils and a flaccid right hemiplegia. No evidence of a primary neoplasm was discovered. Ventriculography revealed a diffuse right-sided supratentorial mass (Fig 1) and both right occipital and frontal burr openings a layer of friable subdural tumour, 2 to 3 mm in thickness. The patient died a few hours later and at autopsy a poorly differentiated adenocarcinoma, unassociated with ulceration, was found in the rectum. There were metastases in the mesenteric and aortic lymph nodes, liver, suprarenal glands and right ovary. Examination of the head showed that the dura covering the whole superolateral surface of the right cerebrum was clothed by a layer of neoplasm measuring 04 cm at its thickest portion. This layer ceased abruptlyat the falx but extended over the floor of the anterior fossa and the anterior half of the middle fossa on the right side. Both the skull vault and orbital roof were involved and tumour tissue infiltrated the orbital contents. The cerebrum showed swelling of the right hemisphere and a tentorial pressure cone on this side with distortion of the brain stem. Section of the cerebrum revealed extensive cedema of the right hemisphere but no evidence of neoplasm. Histological examination of the dura mater showed it to be infiltrated by a layer of metastatic adenocarcinoma and extremely vascular.
The ipsilateral hemiplegia secondary to brain stem displacement recalls the picture in the more common diffuse subdural collections of blood or pus. It is of interest that Russell & Cairns (1934) described subdural hematomata arising from the vascular dura mater related to dural metastases. From the diagnostic viewpoint the findings at burr hole biopsy establish the diagnosis more certainly than any other procedure. There is clearly no possibility of surgical treatment.
Leptomeningeal Metastases
Spread of malignant tumours can take place not only through blood and lymphatic vessels but also through the channels of the third circulation. The dissemination of intracranial gliomata, in particular medulloblastoma, through the spinal and cranial subarachnoid space is well recognized. Spinal neoplasms may spread to the cranium by the same route and I have reported three such cases (O'Connell 1946) . One of these was a rhabdomyosarcoma arising in a teratoma in the lumbosacral spinal canal and the others gliomata. Within the last year another personal case, a 15year-old male patient, succumbed from intracranial spread of a malignant ependymoma of the filum terminale which had been treated by excision on two occasions with heavy irradiation in the course of nine months. Meningeal carcinomatosis is also well recognized and such cases can provide extremely difficult diagnostic problems.
From the reports in the literature (Jacobs & Richland 1951 , Fischer-Williams et al. 1955 , Heathfield & Williams 1956 ), a characteristic clinical picture can be discerned. A period of vague ill health associated with the growth of the primary neoplasm may be present for some months before the development of neurological disturbance, the onset of which is sudden. There may be evidence of raised intracranial pressure. Disturbance of cerebral function may take the form of mental changemutism or dementia, or convulsionsfocal or generalized. Evidence of meningeal irritation without fever may be seen and be associated with cranial or spinal nerve lesions. Among the latter, pain in the head and neck, or back and lower limbs may be severe; rapid visual failure leading to blindness with normal discs is common.
Case 2 R D, man aged 38 This man had suffered from headaches for two years before admission, which had worsened over a period of months and had been associated with occasional Bilateral carotid angiograms were normal and ventriculography showed only a mild degree of ventricular dilatation. The ventricular fluid was xanthochromic, containing protein 1 *4 g % and some 180 white cells. When the centrifuged deposit of the fluid was stained it was seen to contain many poorly differenitiated carcinoma cellspleomorphic, and with a high nuclear cytoplasmic ratio (Fig 2) . The patient died three months later. The only indication as to the source of the carcinoma cells lay in the story that a papillomatous tumour had been excised from his back five years previously. There was, however, no melanuria.
Case 3 Woman, aged 48 Admitted after a seven months' illness. This had commenced with generalized headache followed after three months by blurred vision with unformed visual hallucinations and diplopia. Soon there developed unsteadiness of gait and then epilepsy, the attacks being characterized by parwesthesix in the limbs followed by a tonic phase, coma and incontinence. At this time she was admitted to another hospital and found to have papilloedema and a mild left-sided weakness. Although angiography and ventriculography were negative a right-sided craniotomy was done and no abnormality revealed. Soon after operation sudden severe deterioration ofvision took place. After transient improvement in her condition headache and vomiting recurred and riding of the bone flap became marked; she was then transferred to St Bartholomew's Hospital. severe headache, the bone flap being elevated 2-3 cm above the level of the surrounding skull. Vision was reduced to the recognition of large objects, there was well-marked optic atrophy and a mild weakness of the left face and arm. On general examination there was no abnormality and laboratory tests revealed only a persistently raised ESR. Plain skull films revealed the greatly elevated bone flap, and pneumography showed ventricular dilatation greater on the rightwithout displacement.
On admiiission she was drowsy and complaining of
In the belief that the diagnosis might be one of pseudo-tumour cerebri, treatment by repeated lumbar CSF drainage was instituted. This relieved headache and confusion as well as tension in the decompression and caused the bone flap to return to a normal position. But intracranial hypertension returned quickly and attempts were made to divert the CSF firstly into the spinal epidural space and, three months later, into the peritoneum. These procedures were beneficial but the patient's general condition failed and she died at home fifteen months after the onset of the symptoms. Autopsy was limited to the head and spinal canal and the specimens were obtained for examination through the kindness of Dr J M Johnstone and Dr J K Chisholm of Grimsby. Section of the brain showed only a slight degree of ventricular dilatation; the meninges appeared a little opaque and histological examination showed them to be infiltrated with anaplastic malignant cells showing a high nuclear cytoplasmic ratio and hyperchromatism (Figs 3 & 4) .
During the period of repeated lumbar punctures the CSF had shown a variable elevation in protein (70 to 700 mg%) and an excess of cells of which the majority were large mononuclears varying in number from 4 to 90 per c.mm. It was considered that these were macrophages. Review of the appearance of these cells reveals ( Fig 5) their great size and close similarity to those infiltrating the leptomeninges.
The lesson to be learned from a study of these two cases is the importance of examination of the CSF for malignant cells and, in cases in which exploration is carried out, the wisdom of a meningeal biopsy. In two patients with primary melanomatosis of the meninges the clinical picture resembled in some respects that described above and the diagnostic difficulties were great. Here again the CSF cytology and meningeal biopsy can establish the diagnosis.
It is clear that no surgical treatment can cure such metastatic disease. Decompression or diversion of the CSF is of palliative value at times.
Metastases within the Nervous Tissues
When the metastases lie within the brain the clinical picture is that of an intracranial tumour with evidence of raised intracranial pressure and focal neurological disturbance. Rapid increase in symptoms and signs in a patient in poor general condition with weight loss, cachexia, anemia and a raised ESR will suggest the possibility of a metastasis, past and present evidence of a primary malignant tumour strongly supporting it. Evidence of multiple lesionsclinical, ventriculographic ( Fig 6) or angiographic (Fig 7) will be of obvious diagnostic importance. At times metastases may be so numerous as to suggest diffuse cerebral disease, especially that secondary to vascular degeneration with psychiatric disturbance prominent (Fig 8) .
While each case must be considered individually there are some obvious contraindications to operation.
Contraindications to Surgery
Bearing in mind the very poor prognosis in these cases surgical treatment should on occasions not be attempted. The presence of a known untreated primary will usually contraindicate operation for a metastasis. So too will the coexistence of extracranial and intracranial metastases. Multiple intracranial secondary tumours will also indicate that the disease has passed beyond the scope of useful surgery.
Indicationsfor Surgery
The chief indication for operative treatment in metastatic cerebral neoplasms will be failure to discover the primary growth and thus to recognize the secondary nature of the brain lesion. Herein lies one explanation of the smaller incidence of metastatic brain tumours in surgical as compared with autopsy series. In addition, of course, the autopsy cases are terminal and the distribution of metastases at death will have reached its peak. At craniotomy a lobulated encapsulated tumour 5 cm in diameter was excised. This proved to be a metastatic renal carcinoma. He made an excellent recovery from his hemiparesis. Two years after operation he remains well and at work but has developed evidence of a metastasis in the ilium for which he has received treatment by irradiation. The other chief indication for surgery arises' when a patient from whom a malignant tumour has been excised in; the past develops evidence of an intracranial mass. Here careful investigation and where possible surgical treatment is indicated since the cerebral lesion may be primary or, if metastatic, solitary. Some illustrative cases are described below.
Section of Neurology
Cases Developing Evidence ofa Brain Tumour and Having a Past History ofTreatmentfor a Malignant Tumour Elsewhere Case 4 K M, man aged 42 Admitted with a history that seven months previously he began to have occasional attacks of numbness and weakness of his right leg lasting for up to one hour. Later there were further attacks in which the right arm became numb: gradually the right limbs became weak, his concentration deteriorated and headache developed. The significant fact in his past history was a right nephrectomy for hypernephroma four years previously.
Examination showed some retardation but no dysphasia. There was no papillcedema but a spastic right hemiparesis with paralysis of ankle movement, right hyperreflexia and an extensor right plantar response. General examination was negative as was radiological examination of the chest. Carotid angiography revealed a vascular tumour in the left parietal The long period of latency between the removal of the primary growth and the development of evidence of the cerebral metastasis here is of interest. Latent periods of over ten years' duration are on record and are especially common in the case of renal carcinoma. They indicate how the growth potentialities of particular neoplasms affect both the clinical features and the results of treatment.
In the case of hypernephromata both local recurrences in the operative scar and distant metastases may appear only years after excision of the kidney. Moreover several instances of spontaneous disappearance of the metastases in this type of cancer are on record.
Cases:ofBrain Tumour Without Evidence ofPrimary Malignant Disease
Case S A B, man aged 27 Admitted with a six months' history of infrequent focal epileptic attacks, both motor and sensory, involving the right hand and on one occasion the right visual field; on two occasions consciousness was lost. For two months there had been morning headache and vomiting. The only possible significant feature in the past history was the excision of a benign cellular nwvus from the back three and a half years previously. On examination there was moderate papilloedema, a mild paresis of the right arm with cortical sensory reduction and an extensor right plantar response. Carotid angiography and ventriculography revealed a left parietal tumour. At craniotomy a greenish area of cortex surrounded by widened flattened convolutions overlay a firm tumour mass in the parietal lobe. The cortex was incised and the tumour (5 cm in diameter) 1 164 Proceedings of the Royal Society ofMedicine Histological examination revealed the tumour to be a malignant melanoma and irradiation (3,750 r) was given to the area from which the tumour had been excised. Four months later he developed abdominal pain and vomiting and evidence of hepatic metastases and died five months after the excision of the cerebral tumour. Review of the section of the cutaneous tumour excised from the back several years earlier revealed the appearance of a malignant melanoma.
Case 6 S A, man aged 52 Admitted with a history of malaise and weight loss for six months and headache, sickness and visual deterioration for four weeks. There was nothing significant in his past history. Examination showed bilateral papillcedema with hvmorrhages, a positive Romberg's sign, an unstable gait but no other focal neurological signs. General examination was normal. Ventriculography revealed a right frontal tumour. At craniotomy a cyst in the lobe was tapped and 50 ml of clear yellow fluid evacuated. A lobectomy was then performed (Fig 9) with total removal of the lesion except at a point inferior to the frontal horn of the ventricle which was opened. Histologically the appearance is unusual; what appears to be a poorly differentiated astrocytic glioma contains areas of apparently carcinomatous metastases (Figs 10 & 11) . Expert opinion has been that this is an example of metastasis in a glioma. The patient recovered well and received X-ray therapy. Eight months later his condition deteriorated with confusion, euphoria and a left-sided weakness and he died in coma almost eleven months after operation. Unfortunately no post-mortem examination was obtained.
Concluision
It is obvious that one cannot with any justification speak of the surgical management of intracranial metastases; it is the disease and not the surgeon which controls the situation. In selected cases surgery can provide worth-while palliation but it should be withheld when it merely adds to suffering. Surgeons are not simply technicians and they 
